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43Early experience of three dimensional transrectal ultrasonography:
Early experience of three dimensional transrectal ultrasonography: comparison of diagnostic
accuracy between two dimensional transrectal ultrasonography, computed tomography and
magnetic resonance imaging in rectal cancer patients with preoperative chemoradiation therapy.
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Gender Male 60 60.6%
Female 39 39.4%
Tumor location <6cm 17 17.2%
6~10cm 71 71.7%
>10cm 11 11.1%
Operative procedure Abdominoperineal resection 6 6.1%
Low anterior resection 90 90.9%
Ultra low anterior resection 2 2.0%
Hartmann procedure 1 1.0%





Pathologic nodal involvementb Negative 62 62.6%
Positive 37 37.4%
Histologic grade Well differentiated 22 22.2%
Moderately differentiated 77 77.8%
Preoperative Not done 83 83.8%
chemoradiation therapy done 16 16.2%
Table 1. Patient characteristics
a, b Includes pathological results after preoperative chemoradiation
Fig. 1. Histological T2 rectal cancer in a 38-years-old male, diagnosed by MRI as a T2 tumor. Axial T2 weighted
image shows a tumor confined the muscular layer suggesting a T2 tumor (Black arrow, A). On 3D TRUS, this tumor
is diagnosed as T3 lesion due to perirectal fat infiltration (White arrow,B) 
MRI : Magnetic resonance imaging   3D TRUS : Three-dimensional transrectal ultrasonography
B.A.
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2D TRUS(n=58) 3D TRUS(n=25) CT (n=83) MRI (n=83)
Accuracy 68.9%(40/58) 76%(19/25) 68.6%(57/83) 84.3%(70/83)
Overstaging 24.1%(14/58) 20% (5/25) 21.6%(18/83) 9.6% (8/83)
Understaging 6.8% (4/58) 4% (1/25) 9.6% (8/83) 6% (5/83)
Table 2. Diagnostic accuracy of depth of tumor invasion in patient without preoperative chemoradiation therapy
2D : Two-dimensional transrectal ultrasonopraphy
3D : Three-dimensional transrectal ultrasonography
CT : Computed tomography
MRI : Magnetic resonance imaging
2D TRUS (n=7) 3D TRUS (n=9) CT (n=16) MRI (n=16)
Accuracy 57.1%(4/7) 66.6%(6/9) 56.3%(9/16) 62.5%(10/16)
Overstaging 28.5%(2/7) 33.3%(3/9) 43.7%(7/16) 37.5%(6/16)
Understaging 14.2%(1/7) 0%(0/9) 0% (0/16) 0% (0/16)
Table 3. Diagnostic accuracy of depth of tumor invasion in patient with preoperative chemoradiation therapy
2D : Two-dimensional transrectal ultrasonopraphy
3D : Three-dimensional transrectal ultrasonography
CT : Computed tomography
MRI : Magnetic resonance imaging
2D TRUS (n=58) 3D TRUS (n=25) CT (n=83) MRI (n=83)
Accuracy (%) 58.62 64 67.47 73.49
Sensitivity (%) 39.13 54.55 52.94 82.35
Specificity (%) 71.43 71.43 77.55 67.35
Positive predictive value (%) 47.37 60 62.07 63.64
Negative predictive value (%) 64.10 66.67 70.37 84.62
Table 4. Diagnostic accuracy of the nodal involvement in patient without preoperative chemoradiation therapy
2D : Two-dimensional transrectal ultrasonopraphy
3D : Three-dimensional transrectal ultrasonography
CT : Computed tomography
MRI : Magnetic resonance imaging
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Early experience of three dimensional transrectal ultrasonography:
2D TRUS (n=7) 3D TRUS (n=9) CT (n=16) MRI (n=16)
Accuracy (%) 57.14 55.56 68.75 68.75
Sensitivity (%) 50 100 100 100
Specificity (%) 60 50 61.54 61.54
Positive predictive value (%) 33.33 20 37.50 37.50
Negative predictive value (%) 75 100 100 100
Table 5. Diagnostic accuracy of the nodal involvement in patient with preoperative chemoradiation therapy
2D : Two-dimensional transrectal ultrasonopraphy
3D : Three-dimensional transrectal ultrasonography
CT : Computed tomography
MRI : Magnetic resonance imaging
Fig. 2. Histological node-positive rectal cancer in a 54-years-old female, diagnosed by MRI as node-positive tumor
due to enlarged mesorectal lymph nodes (maximal size:1.6cm, black arrow, A). 3D TRUS also showed multiple
mesorectal lymph nodes (maximal size : 1.3 cm, white arrow,B) 
MRI : Magnetic resonance imaging 3D TRUS : Three-dimensional transrectal ultrasonography
B.A.
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in rectal cancer patients with preoperative chemoradiation therapy.
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Purpose: This study was designed to evaluate the accuracy of three dimensional transrectal ultrasonography (3D
TRUS) when compared to those of two dimensional transrectal ultrasonography, CT and MRI for preoperative
chemoradiated rectal cancer. Material and methods : Ninety-nine rectal cancer patients were enrolled. Among
them, 58 patients were staged by 2D TRUS, CT and MRI and 41 patients were staged by 3D TRUS, CT and MRI.
Depth of tumor invasion (T) and nodal involvement (N) assessed by imaging modalities were compared with
pathologic results. Results : When assessing depth of invasion, the accuracy of 2D and 3D TRUS,CT and MRI was
68.9%, 76%,68.6%, and 84.3%, respectively. Overstaging rates were 24.1%, 20%, 21.6%, and 9.6%, and
understaging rates were 6.8%, 4%, 9.6% and 6%, respectively. In patients undergoing preoperative
chemoradiation, accuracy of depth of invasion was 57.1%, 66.6%, 56.3%, and 62.5%, and overstaging rates were
28.5%,33.3%,43.7%, and 37.5%, and understaging rates were 14.2%,0%,0%, and 0%, respectively. When assessing
nodal involvement, accuracy of 2D and 3D TRUS, CT and MRI was 58.62%, 64%, 67.47%, and 73.49%, respectively.
In patients undergoing preoperative chemoradiation, accuracy of nodal involvement was 57.1%, 55.5%, 68.75%,
and 68.7%, respectively. Conclusion : Although early experience, overall diagnostic accuracy of 3D TRUS was
superior to conventional 2D TRUS. As accumulation of experiences, 3D TRUS as well as MRI could be used as a
useful tool for preoperative imaging for rectal cancer. 
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